Between 2010 and 2017, records of carnivores in the Tabuk Province were gathered using camera traps, live traps and direct observations. Altogether seven species of carnivores representing four families were recorded: two felines, Felis margarita and Panthera pardus nimr, a hyaenid, Hyaena hyaena, a mustelid, Mellivora capensis and three canids, Canis lupus, Vulpes cana and Vulpes vulpes. For each species, a list of localities is given and its current distribution is described. Unfortunately, many of the reported specimens were killed by hunters or local people. Major threats to carnivores in the Tabuk Province, such as killing and hanging, are discussed and potential solutions are suggested.
INTRODUCTION
The Saudi Arabian Province of Tabuk is located in the northwestern part of the Kingdom of Saudi Arabia. It borders southern Jordan, extending along the Gulf of Aqaba and the Red Sea, with a total area of 108,000 km². Different types of habitats are found in the Tabuk Province, including coastal mountains (maximum altitude ca. 1800 m) with moderate coastal plains east of the Red Sea, steppes in the eastern and central areas, and an extension of the Nofood sand desert towards the southeast. The black lava desert ('Hara') lies in the south between the Red Sea Mountains and the inner mountains.
The carnivores of Saudi Arabia have been a subject of several studies over three decades. The most comprehensive study was conducted by gasparetti et al. (1985) and included records of 15 species. Other studies were focused on carnivores of protected areas (seddon et al. 1997) or particular carnivore species (nader & Büttiker 1980 , nader 1984 , 1991 , 1996 , seddon et al. 1997 , macdonaLd et al. 1999 , zafar-uL isLam et al. 2010 . The aim of the present study is to document the carnivore fauna of the Tabuk Province and discuss threats and conservation issues related to this group.
METHODS
Field trips were carried out to 33 localities in 2010-2017 (Table 1 ). Data were obtained by direct observations, especially for killed animals, by cage traps, and camera traps. The records were supplemented with photographs when possible. HCO nightXplorer UWAY-NX50 cameras were used for a total of 103 nights between December 2015 and May 2017.
RESULTS
Within the study, seven species of carnivores belonging to four families (Felidae, Hyaenidae, Mustelidae and Canidae) were documented from the Tabuk Province. remarks. The distribution of Felis margarita is shown in Fig. 2 . All three localities are situated in the sand dune areas. The sand cat is subjected to several forms of persecution including hunting and capture. Fig. 1 shows a caged animal observed at Haqal and an individual caught by a local. 
Panthera pardus (Linnaeus, 1758)
materiaL examined. Field work yielded no direct or indirect observations. However, a photograph documenting one of the last Arabian leopards in the Tabuk Province was provided by one of the locals (Fig. 3 ).
The photograph taken in 1952 shows a mounted specimen of the leopard killed by the locals in the Shar Mts., Tabuk Prov.
remarks. The leopard was reported several times from coastal areas of Tabuk, Yanbu and Al Madinah reaching far south to Abha (Al-Johany 2007). aL-Johany's records are based on observations in the period of 1998-2002. The Arabian Leopard has been facing many threats in its current distribution range. Perhaps the most important is the extensive hunting of its prey; remarks. Only one of the ten striped hyenas observed during this study, was alive. Nine animals were found dead, often shot and hung on a tree (Fig. 5 ). The striped hyena is one of the most persecuted animals in the Kingdom. Hunters and villagers kill this animal on many occasions and hang its carcass at the village entrance as a sign of pride. remarks. The ratel is a widespread species in Arabia, with records mapped by gasparetti et al. (1985) . However, this is the first record of this species from the Tabuk Province (Fig. 6 ). The only previous paper on the ratel from the Kingdom comes from zafar-uL isLam et al. (2010), who trapped 17 animals in the Mahazat As-Sayd Protected Area, and reported a sighting of the ratel killing captive houbara bustards (Chlamydotis macqueenii) and attacking Rueppell's fox and red fox.
C a n i d a e remarks. This study provides more than thirty wolf findings in the Tabuk Province (Fig. 7) , most of the individuals were killed and hung by locals. Despite being a regionally endangered species, wolf is one of the most persecuted animals by locals. Villagers fear wolves for attacking their sheep herds. They often kill the wolf instantly and hang it at the settlement entrance as a sing of pride (Fig. 8 ). In this study, about thirty killed wolves were found displayed hanging remarks. Several red foxes were caught by live traps or camera traps during the surveys, other records include killed or captured animals by locals (Fig. 11) . The red fox inhabits all types of habitats in Saudi Arabia (gasparetti et al. 1985) . It frequents cities and villages as a scavenger. It is the only carnivore that is not affected by any form of threat (Fig. 10B ). 
DISCUSSION
Although this study aimed to document the occurrence of carnivores in the Tabuk Province, it also provides evidence of a high level of persecution of these animals. It presents the magnitude of threats affecting carnivores in the Tabuk Province and in Saudi Arabia as a whole. Carnivores face several forms of threats, mostly shooting, trapping, and poisoning (maLLon & Budd 2011). The high number of killed animals documented in this study suggests that the level of aggression towards these animals is on the increase. Most of the animals recorded were hung or mutilated as a sign of pride by hunters or villagers. The use of 'tree hanging' to display killed carnivores, especially wolves and hyenas, is a common practice in Saudi Arabia (cunningham et al. 2010) . Such conflict between humans and wildlife, wherever both coexist, is widespread in the world at a varying degree (aBBas et al. 2015) . However, in the Tabuk Province, a high level of this conflict was evident. The status of carnivores in Arabia is poor and requires immediate intervention, as five of seven mammalian predators recorded in this study are regionally endangered. The regional and global conservation status of the target species is summarized in Table 2 .
There are several reasons for this catastrophic situation, however, only those important to the Tabuk Province are discussed. On one hand, villagers perceive predators as a threat to their well-being and livestock. Villagers depend on sparsely distributed wild plants to feed livestock. Therefore, most livestock in the Province is free ranging, which increases carnivore-livestock encounters, causing substantial financial loss. The use of enclosures might be one of the solutions to the conflict, however, it would entail extra financial costs for enclosure construction and maintenance and fodder purchase. On the other hand, the physical nature of the area, arid mountains with little to no access, increases the complexity of the situation as the documentation of violation against carnivores is very hard.
Despite the presence of laws and regulations to protect all forms of wildlife in Saudi Arabia, little has been achieved in protecting predators. Special regulations exist to protect wild carnivores, however with no avail (aL turaef 2014). Societal and topographic reasons complicate enforcement of such regulations. Therefore, solutions should stem from solving the human--carnivore conflict. One of the potential solutions would be the establishment of reserves that protect carnivores from persecution. Protected areas already exist in the Kingdom, acting as refuges for the carnivores as well as large ungulates. Of these protected areas, the At-Tubayq and Al Khonfah Reserves are in the Tabuk Provice where human-carnivore conflict is at its minimum. In addition, the protection of large predators in the Province would benefit from near threatened / téměř ohrožená least concern / málo dotčená Hyaena hyaena endangered / ohrožená near threatened / téměř ohrožená Mellivora capensis near threatened / téměř ohrožený least concern / málo dotčený Canis lupus endangered / ohrožený least concern / málo dotčený Vulpes cana vulnerable / zranitelná least concern / málo dotčená Vulpes vulpes least concern / málo dotčená least concern / málo dotčená a subsidy program to facilitate purchase of fodders and establishment of enclosures. And of course, once villagers have the substitute for free ranging livestock, enforceable severe penalties against violators must be implemented to prevent further persecution of carnivores. The abovementioned strategies should be carried out along with public awareness programs directed at changing public perception of predators. Education that extends from public school curricula to public media along with religious scholars would certainly help in improving the public opinion on the value of wildlife and the importance of its conservation. A c k n o w l e d g e m e n t s Appreciation is extended to Adel aLghamdi, Tareq aLataWi, Mohamed aLharBi and Eyad aLouf i for their help in the field. Lastly, we are grateful to Abdullah aL hWaiti for providing the photo of the leopard.
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